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3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

1x RTT
CDMA2000 1x Radio Transmission Technology
ABS
Almost Blank Subframe
ARQ
Automatic Repeat Request

AWGN
Additive White Gaussian Noise

BCCH
Broadcast Control Channel

BCH
Broadcast Channel

BS
Base Station

BSIC
Base transceiver Station Identity Code

CA
Carrier Aggregation

CC
Component Carriers

CCCH SDU
Common Control Channel SDU

CCTrCH
Coded Composite Transport Channel

CFN
Connection Frame Number

CPICH
Common Pilot Channel

CPICH Ec/No
CPICH received energy per chip divided by the power density in the band

CRS
Cell-specific Reference Signals

C-RNTI
Cell RNTI

CQI
Channel Quality Indicator

CSI
Channel-State Information

CSI-RS
CSI Reference Signal

DC
Dual Connectivity

DCI
Downlink Control Information

DCCH
Dedicated Control Channel

DL
Downlink

DPCH
Dedicated Physical Channel

DPCCH
Dedicated Physical Control Channel

DRX
Discontinuous Reception

DTX
Discontinuous Transmission

DwPTS
Downlink Pilot Time-Slot

EARFCN 
E-UTRA Absolute Radio Frequency Channel Number

EPRE
Energy Per Resource Element

eICIC
Enhanced Inter-Cell Interference Coordination

E-UTRA 
Evolved UMTS Terrestrial Radio Access

E-UTRAN
Evolved UMTS Terrestrial Radio Access Network

FDD
Frequency Division Duplex

FeICIC
Further Enhanced Inter-Cell Interference Coordination

FGI
Feature Group Indicator

FRC
Fixed Reference Channel

GSM
Global System for Mobile communication

HARQ
Hybrid Automatic Repeat Request

HD-FDD
Half- Duplex FDD

HO
Handover

HRPD
High Rate Packet Data

ICIC
Inter-Cell Interference Coordination
LWA
LTE-WLAN Aggregation
MAC
Medium Access Control

MCG
Master Cell Group

MeNB
Master eNB

MBSFN
Multimedia Broadcast multicast service Single Frequency Network

MBSFN ABS
MBSFN Almost Blank Subframe

MDT
Minimization of Drive Tests

MIB
Master Information Block

OCNG
OFDMA Channel Noise Generator

OFDM
Orthogonal Frequency Division Multiplexing

OFDMA
Orthogonal Frequency Division Multiple Access

OTDOA
Observed Time Difference of Arrival

PBCH
Physical Broadcast Channel

PCC
Primary Component Carrier

PCCH
Paging Control Channel

P-CCPCH
Primary Common Control Physical Channel

PCell
Primary Cell

PCFICH
Physical Control Format Indicator Channel

PDCCH
Physical Downlink Control Channel

PDSCH
Physical Downlink Shared Channel

PHICH
Physical Hybrid ARQ Indicator Channel

PLMN
Public Land Mobile Network

PMI
Precoding Matrix Indicator

PRACH
Physical Random Access Channel

PSCell
Primary SCell

PSS
Primary Synchronization Signal

PSS_RA
PSS-to-EPRE ratio for the channel PSS

psTAG
Primary Secondary Timing Advance Group
pTAG
Primary Timing Advance Group
PUCCH
Physical Uplink Control Channel

PUSCH
Physical Uplink Shared Channel

RACH
Random Access Channel

RAT
Radio Access Channel

REFSENS
Reference Sensitivity power level

RLC
Radio Link Control

RMC
Reference Measurement Channel

r.m.s
Root Mean Square 

RNC
Radio Network Controller

RNTI
Radio Network Temporary Identifier

RRC
Radio Resource Control

RRM
Radio Resource Management

RSRP
Reference Signal Received Power

RSRQ
Reference Signal Received Quality

RSSI
Received Signal Strength Indicator

SCC
Secondary Component Carrier

SCH
Synchronization Channel

SCell
Secondary Cell

SDU
Service Data Unit

SFN
System Frame Number

SNR
Signal-to-Noise Ratio

SON
Self Organizing Network

SRS
Sounding Reference Signal

SSS
Secondary Synchronization Signal

SSS_RA
SSS-to-RS EPRE ratio for the channel SSS

sTAG
Secondary Timing Advance Group

TAG
Timing Advance Group
TDD
Time Division Duplex

TTI
Transmission Time Interval

UE
User Equipment

UL
Uplink

UMTS
Universal Mobile Telecommunications System

UpPTS
Uplink Pilot Time-Slot

UTRA
UMTS Terrestrial Radio Access

UTRAN
UMTS Terrestrial Radio Access Network

V2V
Vehicle to Vehicle

V2X
Vehicle to Everything

WB-RSRQ
Wide Bandwidth RSRQ
WLAN
Wireless Local Area Network
3.4
Void
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8.25
E-UTRAN FDD-WLAN measurements

8.25.1
E-UTRAN FDD-WLAN Event Triggered Reporting in non-DRX under AWGN

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

- The Test system uncertainties applicable to this test are undefined.

- The Test tolerances applicable to this test are undefined.

- Message contents are TBD.

- Connection diagrams are TBD.

- Test procedures is TBD.

- Annex E updates are pending.

8.25.1.1
Test purpose

To verify the UE’s ability to make a correct reporting of an event when doing inter-RAT (WLAN) measurements under AWGN condition within the E-UTRA FDD – WLAN measurements.

[The purpose of this test is to verify that the UE correctly detects event W1 (WLAN becomes better than a threshold) for unknown cell (unknown neighbour AP) and event W3 (All WLAN inside WLAN mobility set becomes worse than a threshold) for known cell (serving AP) defined in TS 36.331 [2] within the requirements stated in clause 8.25.1.3.]

8.25.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE Release 13 and forward capable of E-UTRA FDD and LTE-WLAN Aggregation. 

8.25.1.3
Minimum conformance requirements

In the RRC_CONNECTED state when no DRX is used the measurement period for WLAN RSSI shall be TWLAN_RSSI as defined in Table 8.25.1.3-1.

The value of TWLAN_RSSI depends upon whether the WLAN RSSI measurement is performed on the serving access point (AP) or on a neighbour AP and in case of the neighbour AP whether the neighbour AP is known or unknown to the UE:

-
Measurement of known single neighbor AP is time-sensitive and is performed on the AP for which information about the operating channel is known to the UE; and

-
Measurement of unknown neighbor AP is not time-sensitive and is performed on the AP for which information about the operating channel is not known to the UE.

The UE shall be capable of performing WLAN RSSI measurements for certain minimum number of APs during TWLAN_RSSI as defined in Table 8.25.1.3-1 provided that the beacon frame of the measured AP is available at the UE at least once every 102.4 ms. The UE physical layer shall be capable of reporting WLAN RSSI measurements to higher layers with the measurement period of TWLAN_RSSI.

Table 8.25.1.3-1: WLAN RSSI measurement period

	WLAN RSSI measurement configuration
	TWLAN_RSSI [seconds]

	Type of Measurement
	Minimum number of APs measured during TWLAN_RSSI
	

	Measurement of serving AP
	1
	0.5

	Measurement of known neighbor AP on a single channel
	1
	5

	Measurement of multiple unknown neighbor APs
	3
	30


The WLAN RSSI measurement accuracy for all measured access points shall be fulfilled according to the accuracy as specified in sub-clause 5.1.16 of [31] shall meet the performance requirement defined in [32].

The normative reference for this requirement is TS 36.133 [4] clause 8.1.2.4.19 and A.8.25.1.

8.25.1.4
Test description

8.25.1.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1. 

Channel Bandwidth to be tested: 10 MHz as defined in TS 36.508 [7] clause 4.3.1.

1. Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A Figure A.XX.

2. The general test parameter settings are set up according to Table 8.25.1.4.1-1.

3. Propagation conditions are set according to Annex B clauses B.0.

4. Message contents are defined in clause 8.25.1.4.3.

5. In the tests there are two cells, cell1 (E-UTRAN FDD) and cell2 (WLAN AP). It is indicated to the UE in the measurement control information that event-triggered reporting with Events W1 (for cell2) and W3 (for cell2) are used. The test consists of three successive time periods, with duration of T1, T2 and T3, respectively. During T1 the UE shall not have any information on cell1. At the beginning of T2 the transmission power of cell 2 is increased to a level, which shall result in reporting of Event W1. At the beginning of T3 the transmission power of cell 2 is decreased to a level, which shall result in reporting of Event W3.
Table 8.25.1.4.1-1: General test parameters for E-UTRAN FDD-WLAN event triggered reporting under AWGN in non-DRX

	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1.

	Neighbour cell
	
	Cell 2 (AP)
	Cell 2 (WLAN AP) is on WLAN RF channel number 1.

	CP length

	
	Normal
	Applicable to cell 1

	E-UTRA RF Channel Number
	
	1
	One E-UTRA FDD carrier frequency is used.

	WLAN Channel Number
	
	1
	One WLAN carrier frequency is used.

	WLAN measurement quantity
	
	WLAN RSSI
	

	WLAN beacon frame transmission period
	ms
	102.5
	

	DRX
	
	OFF
	

	W1
	Hysteresis
	dB
	0
	Hysteresis for evaluation of event W1.

	
	Threshold WLAN RSSI
	dBm
	-70
	Actual WLAN RSSI threshold for event W1. Needs to take absolute accuracy tolerance in section 9.7.1 into account plus margin.  

	
	Time To Trigger
	s
	0
	

	W3
	Hysteresis
	dB
	0
	Hysteresis for evaluation of event W3.

	
	Threshold WLAN RSSI
	dBm
	-65
	Actual WLAN RSSI threshold for event W3. Needs to take absolute accuracy tolerance in section 9.7.1 into account plus margin.  

	
	Time To Trigger
	s
	0
	

	T1
	s
	5
	During this time the cell1 shall be known to the UE; but cell2 shall be unknown to the UE.

	T2
	s
	≤ 40
	UE should report Event W1 for cell2 within 30 s.

	T3
	s
	3
	UE should report Event W3 for cell2 within 0.5 s.


8.25.1.4.2
Test procedure

TBD

8.25.1.4.3
Message contents

TBD
8.25.1.5
Test requirement

Table 8.25.1.4.1-1 and Table 8.25.1.5-1 define the primary level settings including test tolerances for E-UTRAN FDD-WLAN Event Triggered Reporting in non-DRX under AWGN.

Table 8.25.1.5-1: Cell specific test parameters for E-UTRAN FDD-WLAN event triggered reporting under AWGN in non-DRX

	Parameter
	Unit
	Cell 1
	Cell 2 (WLAN AP)

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	N/A

	WLAN RF channel Number
	
	N/A
	1

	BWchannel
	
	10MHz
	20 MHz

	PDSCH parameters:

DL Reference Measurement Channel
	
	R.0 FDD


	N/A

	PCFICH/PDCCH/PHICH parameters: DL Reference Measurement Channel
	
	R.6 FDD


	N/A

	OCNG Patterns
	
	OP.1 FDD


	N/A

	PBCH_RA
	dB
	0
	N/A

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	Noc1Note 2
	dBm/15 KHz
	-98
	N/A

	Noc2Note 3
	dBm/20 MHz
	N/A
	-75

	Ês/Noc1
	dB
	3
	3
	3
	N/A

	Ês/Iot Note 4
	dB
	3
	3
	3
	

	RSRP Note 4
	dBm/15 kHz
	-95
	-95
	-95
	

	SCH_RP Note 4
	dBm/15 kHz
	-95
	-95
	-95
	

	Io Note 3
	dBm/Ch BW
	-65.5
	-65.5
	-65.5
	

	WLAN RSSI Note 4
	dBm/20 MHz
	
	
	
	-infinity
	-65
	-70

	WLAN SNR
	dB
	
	
	
	-infinity
	9.54
	3.35

	Propagation Condition
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x2
	-

	Timing offset to Cell 1
	ms
	0
	3

	Note 1:
OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:  Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc1 to be fulfilled.

Note 3:  Interference from other cells and noise sources not specified in the test is assumed to be constant over the bandwidth and time and shall be modelled as AWGN of appropriate power for Noc2 to be fulfilled.
Note 4:
Es/Iot, RSRP, SCH_RP, Io and WLAN RSSI have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 5:
The resources for uplink transmission are assigned to the UE prior to the start of time period T2.


The UE shall send one Event W1 triggered measurement report, with a measurement reporting delay less than 30 seconds from the beginning of time period T2. 

The UE shall send one Event W3 triggered measurement report, with a measurement reporting delay less than 500 ms from the beginning of time period T3. 

The UE shall not send event triggered measurement reports as long as the reporting criteria are not fulfilled.

The rate of correct events observed during repeated tests shall be at least 90% for each of the events. 

NOTE:
The actual overall delays measured in the tests may be up to 2×TTIDCCH higher than the measurement reporting delays above because of TTI insertion uncertainty of the measurement report in DCCH.
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